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In this commuter survey study, we examine the perceptions and behaviors of Altamont Pass 
commuters towards public transportation. We compare our results with the surveys done in 20001 
and 20062 to investigate whether there have been any longitudinal changes in commuter 
perceptions and behavior of Altamont Pass commuters over a twenty-year interval. As the previous 
surveys do, our study focuses on the same three counties, namely, San Joaquin, Stanislaus and 
Merced that comprise the Northern San Joaquin Valley (NSJV). When compared with the 
previous surveys, our findings reveal some significant differences of responses to most questions 
and minor differences of responses to other questions, allowing us to draw several important 
conclusions.  
Based on the responses received in our survey we categorize several immediate, short-run, and 
long-run improvements that can be made in the existing transportation network to alleviate 
congestion and smooth flowing of traffic through the freeways and local public transportation 
network. In particular, survey respondents from our study report an assessment value of 2.19 
(43.8%) out of a 5.0 points scale (from 1 being least satisfied to 5 being most satisfied) in terms of 
their satisfaction of the current system in place. Commuters in our survey also rate their job 
satisfaction as 3.74 out of 5.0 scale (74.8%) (from a value of 1 being least satisfied to 5 being most 
satisfied). 
Demographic attributes show that female commuters have continued to increase over the twenty-
year interval. The percentage of commuters 45 years or older decreased in our present 2019–20 
survey relative to the 2006 survey. Those commuters who had a bachelor’s degree or higher 
continued to increase in our 2019–20 survey by about the same increment as in 2006. Employment 
characteristics display little change in 2019–20 survey when compared with 2000 and 2006 surveys. 
Administrative and support services continued to be the most selected category in 2019–20 survey 
which was also the most selected in 2000 and 2006 surveys. However, the second most selected 
commuter category of employment in our present 2019–20 survey was computers which was the 
third most selected category in 2000 and 2006 surveys. Interestingly, construction was the second 
most selected in the 2000 and 2006 survey, consistent with the inventory shortage view that 
construction employees are now building more homes in the NJSV and tend to avoid commuting 
relative to previous years. 
We find that the factors influencing commuters’ choice toward the Altamont Corridor Express 
(ACE) train, smart bus, Bay Area Rapid Transit (BART), or a combination of those 
transportation modes between the NSJV to Bay Area vary widely. Among those that are most 
noteworthy is city of residence, income, and number of car poolers residing close to home and 
work. Several respondents take a combination, such as those living in cities such as Turlock, Tracy 
and Livermore, where they take a bus to BART and then continue their commute using BART. 
These respondents also report a strong desire to extend BART to Tracy and ACE to Merced. 
Those commuters who use BART request squeezing more trains in between the existing run 
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schedules. These commuters also want free high-speed internet service on board and snack 
machines to improve their productivity and efficiency of travel during commute hours. They also 
request more comfortable seating and more space to place their bicycles in trains. 
Solo drivers report a willingness to switch to another mode of transportation such as a vanpool, 
carpool, express bus, or train if they are offered cash incentives and tax breaks. In contrast to the 
previous survey results, an overwhelming majority of respondents report they would settle for same 
or slightly higher wages, not lower wages, if they found similar jobs in NSJV. The type of jobs 
reported are predominantly in high-skilled jobs in information technology, business-related, and 
health care. Consequently, the type of jobs that would have to come to the NSJV to alleviate 
commuting likely would be in the same fields.  
As an immediate solution, a significant number of respondents want some degree of limitation of 
heavy trucks and semi-trucks from getting on freeways during rush hour traffic similar to 
restrictions that are now in place from north of 238 freeway to Oakland. These respondents believe 
lives would be saved and fatalities and injuries would decline from having fewer accidents on roads, 
and greater efficiency would be attained resulting from a decrease in travel time and fuel savings 
due to relatively less congestion. Our calculations reveal that limiting trucks during rush hour 
would save about 30 percent space on roads, equivalent to adding one extra lane, which would have 
significant impact in terms of alleviating congestion. Further, because most truck drivers get paid 
based on miles driven, being stuck in during rush hour traffic would also mean loss of efficiency 
for them in terms of fuel consumption, payment based on miles driven, and greater stress from 
being stuck in traffic while driving. A reallocation between driving and break time on the part of 
truckers would save time for truck drivers as well. Respondents want limitation of heavy truck 
traffic during rush hour by way of incentives or restrictions placed on heavy truck traffic on NSJV 
portions of 99 and 580 freeways. 
Trip characteristics changed little in 2019–20 survey from previous surveys results. San Joaquin 
County continued to be the top point of origin in the three surveys, followed by Stanislaus 
Country. However, the percentage of commuters from San Joaquin County dropped from 71.2 
percent in 2000 to 61.1 percent in the 2019–20 survey. Stanislaus County increased from 23.2 
percent to 27.3 percent. Merced also increased from 0.8 percent to 2.5 percent. Some commuters 
began commuting against the traffic. Alameda commuters increased from 0.9 percent in 2000 to 
6.5 percent in the present 2019–20 survey.  
On the other hand, top cities of destination changed very little in 2019–20 from the previous two 
surveys done in 2006 and 2000. Alameda was the top county of destination, but the percentage 
decreased from 69.8 percent in 2006 to 51.8 percent in 2019. Santa Clara was the second top 
county of destination with 15.0 percent reported in 2006 to 22.3 percent reported in 2019. Big 
change occurred in the third top county of destination switching from Contra Costa County in 
2006 to San Francisco County in 2019–20 survey. 
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Overall trip duration of sole drivers decreased by about ten minutes from 1.37 hours in 2006 to 
1.26 hours in 2019–20 survey. Average time to commute by bus increased from 1.41 hours to 2.08 
hours in 2000 and 2006 respectively, perhaps due to the increase in the number of bus stops over 
the same time interval. The average time it takes to commute by train was 2.09 hours in 2019–20 
changing very little from 2000 which was 2.01 hours. The association between length at current 
residence and the time it takes the commute became more downward sloping, pointing to some 
improvement in commute over the last decade. The association between age and commute time 
was positive, indicating that as age increases so does commute time. When the association between 
commute time and years at work was tested, a negative association was found in that the more 
time a commuter spends at current workplace, the lower the commute time of the respondent. 
Only 10.8 percent of commuters reported telecommuting at least one day in 2000. This percentage 
increased very significantly in 2019–20 survey to 64.8 percent. A lot more respondents chose cash 
incentives (41.33 percent) than tax breaks (17.07 percent) in 2019–20 as a factor that would switch 
them to carpooling. “Less expensive train fares” was the response selected most in the survey that 
would encourage respondents to riding bus or ACE train more often, followed by more flexible 
hours. Most reported that the train schedules were not in sync with their work schedules and cited 
this as a major impediment to riding bus or ACE train more often. 
New technology positively affects commuters’ change of behavior towards public transportation. 
Among the most important ones are faster trains, longer service hours, providing charging ports 
on trains, more ergonomic seating, and food service. Overall, the results show that general 
perceptions toward public transportation mode have changed quite notably in recent years. 
Commuters express a strong desire for ACE to extend to Turlock and Merced, expressway to 
extend to Tracy.  
Out of pocket costs in the 2000 surveys pertain to parking fees, transit fares, vanpool expense, total 
driver costs, and composite commuter costs. The average parking fee reported in the 2000 survey 
was $7.14 per day. In the 2019–20 survey, the out of pocket fee expense increased to $18.77 per 
day. Considering the increases in the overall price levels and real estate, this number appears to be 
consistent. Further, the overall increase in wages have been around 42 percent. When this is change 
is factored in the account, it becomes apparent that parking fees have increased more than wages 
over the twenty-year interval. In the 2000 survey bus riders paid on average $6.15 per day in fares, 
while train riders and BART riders spent $11.04 and $9.11 respectively. The respondents in the 
2019–20 survey reported a combined average out-of-pocket cost of $16.94 per day. When this fare 
is compared with the combined average cost of $8.76 in the 2000 survey, there appears to be a 
two-fold increase over a period of two decades. This finding appears to be consistent with rate of 
inflation and wage increases over the same interval, being slightly higher than the two measures of 
purchasing power. Vanpoolers reported average expenses of $9.52 per day in the year 2000 survey. 
Respondents in the 2019–20 survey reported an average vanpool expense of $18.43 per day. This 




In all findings provide important policy implications for government officials and private citizens 
in terms of new strategies to pursue in alleviating problems associated with commuting over the 




I.  Introduction and Conceptual Background 
The Northern San Joaquin Valley floor and foothills rising to the Sierra Nevada Mountains is 
beautiful country. Unfortunately, this pristine landscape of great tourist attraction is one of the 
poorest regions in the United States in terms of per capita income and human capital. The 
unemployment rates in the region are much higher than that of California and the nation as a 
whole. The labor force growth has been very gradual since the end of the Great Recession, only to 
register a faster pace in the last several years. The ratio of unskilled to skilled labor force is also 
much higher than other regions of California and the nation.  
Limited by the oceans in the west, California economy can only expand eastward. However, the 
inland region deeply lacks sufficient infrastructure currently, including transportation to sustain 
such growth. Given the current setting, the purpose of this study is to examine the transportation 
needs of the Northern San Joaquin Valley (NSJV) economy. The study conducts a commuter 
survey directly comparable to the previous ones (Billheimer & McNally, 2006; San Joaquin 
Council of Governments, 2006; Yosemite Computer Consultants & Wright, 2003). In doing so, 
this study provides an assessment of transportation demand and commuters’ perceptions and 
behavior change in NSJV by drawing a comparison to the surveys conducted in 2006 and 2000.  
We make several unique contributions to the extant literature of transportation needs of the 
California economy. First, with increased employment levels, housing needs, and living expenses 
in the San Francisco Bay Area, many people live in the Northern San Joaquin Valley and commute. 
However, other than the surveys that were conducted in 2000 and 2006, no recent comparable 
study exists that extensively surveys commuting patterns of such residents. Second, we investigate 
whether there is any change in the way commuters perceive public transportation and display any 
change in behavior in terms of their preference towards public transportation between NSJV and 
the Bay Area. Thus, the study explores NSJV residents’ needs, expectations, and perceptions with 
the goal to improve the choices regarding public transportation, travel time, and cost of 
commuting. Lastly, based on the responses received the study offers three solutions. These three 
solutions are categorized into immediate, short-run, and long-run solutions to alleviate congestion 
during rush hours over the Altamont Pass that would improve time and money cost and save lives 
and injuries by decreasing the number of accidents resulting from heavy traffic.3 
The study focuses on the impacted area that formally comprises three counties of Northern San 
Joaquin Valley: San Joaquin, Stanislaus, and Merced. Data is aggregated from these regions to 
investigate the overall and individual impact on the regional economy as represented by these three 
counties.4 According to a recent study5, the cities of Stockton and Modesto have the highest 
percentage in the nation of residents driving 90+ minutes to work each day. A commuter who is 
using private mode of transportation, say starting the commute from Modesto, would first have to 
get on freeway 99 and then merge into highway 120. After merging on highway 120, the commuter 
would then have to go on to the Interstate 5 freeway for short while before merging into freeway 
205. Freeway 205 then merges into freeway 580 which goes through Altamont Pass. Then the 
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commuter would go northbound on freeway 580 which merges into freeway 80 to pass through 
the Bay Bridge and finalize the trip in downtown San Francisco. 
Many studies have examined commuter satisfaction and behavior change in the extant literature. 
There appears to be a lack of generalizability from recent extant studies and surveys conducted 
outside the NSJV but in similar contexts. One such study that comes somewhat close to our study 
analyzes workplace attachment and commuter satisfaction before and after workplace relocation 
in Montreal, Canada. Using a multinomial logit analysis, the researchers found that changes in 
travel time is associated with evolving commuter satisfaction6. Another survey study examines the 
relationship between financial incentives provided by employers and commuters' decisions to use 
transit in Atlanta region. They find that encouraging local employers to offer a free or subsidized 
transit pass instead of free or subsidized parking to their employees would be an effective strategy 
to manage transportation or travel demand in the region7. Studies also find how commuting 
behavior changes due to incentives in the Beijing subway system. Previous survey results reveal that 
providing incentives such as fast food restaurant related services and reduced ticket fares have a 
positive influence in avoiding the morning rush hour. Other factors associated with commuting 
behavior change in Beijing are discounts on wireless services, flexible work schedules, and a more 
efficient subway system8. Researchers investigated commuter satisfaction and travel time in the 
Korean city Gyeonggi. Using a binomial logit model, they found that the association between 
commuter satisfaction and travel time is not linear but V-shaped, which points to other factors at 
play such as perceived neighbor quality and socioeconomic characteristics, individual attitudes, and 
job-related characteristics9. Scholars discuss commuter benefit programs and mode choice from 
the 2014 Puget Sound Regional Travel Survey. The outcome is that that employer sponsored 
parking benefits, and transit subsidies end up spilling over to non-commute trips as well as to other 
members in the same household10. In another study, it was revealed that carpooling average wait 
times were shorter when compared to other travel modes such as Bus/BART, with median wait 
times less than 2.5 minutes for riders and two minutes for drivers11. Three out of four commuters 
were formerly public transit riders. Our study is unique in that, in conducting a new survey, we 
draw a direct comparison from prior surveys to see how commuter behavior changes longitudinally. 
Our key research questions attempt to capture a longitudinal comparison of several socioeconomic 
variables related to commuting over Altamont Pass. The comparisons done in our survey with the 
surveys done in the prior years are demographics, trends in employment, trip characteristics, and 
drivers’ change in commuting related perceptions. 
In particular, the current study examines which types of transportation improvements would bring 
the most economic benefit to the San Joaquin Valley. Further, the study examines solo drivers’ 
perceptions in choosing another mode of transportation such as vanpool, carpool, express bus, or 
train. The study considers the types of jobs that would need to come to the valley to bring 
commuting to a minimal level. The study also investigates the extent to which recent changes in 
the economic landscape impact transportation perceptions and behavior change as they relate to 
public transportation.  
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We find that, since 2006, NSJV’s population influx has resulted in a significant change of 
perceptions on commuting demand and public transportation of some areas and some minimal to 
no change in other areas. Further, survey responses reveal that several new incentives and 
disincentives can be applied to increase the use of public transportation modes. There are a few 
factors that come out of the surveys influencing commuters’ choice of transportation mode 
commuting between NSJV and Bay Area such as hours of operation, amenities provided in public 
transportation vehicles, as well as demands to increase service areas into Merced and Madera. 
Survey respondents report an assessment value of 2.19 (43.8%) out of a 5-point scale, from 1 being 
least satisfied to 5 being most satisfied. This scale rates commuters’ satisfaction level in terms of 
their choice of private transportation mode and their perceptions toward the state routes, interstate 
highways, and city roads. Commuters’ rating of their current level of job satisfaction on a scale of 
5.0 points averages out to 3.74 (74.8%), from a value of 1 being least satisfied to 5 being most 
satisfied. 
We find that the factors influencing commuters’ choice toward the ACE train, smart bus, BART, 
or a combination of those transportation modes from the NSJV to Bay Area varies widely in the 
2019–20 survey.12 Among those that are most noteworthy include city of residence, income, and 
number of car poolers residing close to home and work. Several respondents take a combination 
of modes, such as those living in cities such as Turlock, Tracy, and Livermore where they take a 
bus to BART and then continue their commute using BART. These respondents also report a 
strong desire to extend BART to Tracy and ACE to Merced. Those that use BART request having 
a free high-speed internet service on board and snack machines to improve their productivity and 
comfort of travel during commute hours. They also request more comfortable seating and 
squeezing in more trains between existing service schedules. 
Solo drivers report a willingness to switch to another mode of transportation such as vanpool, 
carpool, express bus, or train if they are offered cash incentives and tax breaks. In contrast to the 
previous survey results, an overwhelming majority of respondents report they would settle for same 
wages if they found similar jobs in NSJV while others, similar to past surveys, report settling for 
higher wages. The type of jobs reported are predominantly in high skilled jobs in information 
technology, business related, and health care. Consequently, the type of jobs that would have to 
come to the NSJV to alleviate commuting needs would be in the same fields.  
New technology positively affects commuters’ behavior change towards public transportation. 
Among the most important new technologies are faster trains, longer service hours, providing 
internet services on trains, more ergonomic seating, and smart vending machines. Overall, the 
results show that general perceptions toward public transportation have changed quite notably in 
recent years.  Commuters express a strong desire for ACE to extend to Turlock and Merced, and 
for the expressway to extend to Tracy.  
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The remainder of the study is organized as follows. Section two describes data and statistics. 
Section three reviews literature and summarizes the methodology used in the study. Section four 
reports empirical results. Section five concludes. 
 
II.  Data and Methodology 
The survey respondents are composed of a California NSJV cohort. In particular, this cohort 
encompasses the residents of San Joaquin, Stanislaus, and Merced counties who commute to the 
Bay Area through Altamont Pass. We used the San Joaquin County Government database, which 
contains these three counties’ residents’ contact information to which the surveys were sent by 
email. The San Joaquin County Government database does not include all the residents from the 
three-county region. Their sampling method is based on those residents who have responded to 
previous surveys and communications and those who have chosen to subscribe and become a 
member of their reach-out efforts, “Dibs”, to promote smart travel, sharing by way of vanpooling, 
and riding transit from their website www.dibsmyway.com. The objective of Dibs is to offer the 
tools and resources to make commuting easy and accessible for the public and at the same make 
the public aware of their transportation options. Additionally, surveys were distributed by hand at 
several of the region’s bus stops and train stations, with distributors asking commuters to fill out 
hardcopy surveys. The survey was also distributed to Stan State students, faculty, and staff who 
commute over Altamont Pass and were instructed to fill out the survey only if they commuted. 
After deleting unused and obsolete accounts, the effective sample size of about six thousand 
Altamont Pass commuters was comparable to the previous surveys done in 2006 and 2000. The 
sample response rate of 534 is roughly in the ten percent range, about the same rate as the previous 
surveys. 
The survey was conducted during the period of October 2019 to January 2020. The participants 
had more than four months to respond and reminders were sent to them to increase the response 
rate. We used questions from the two previous surveys done in 2006 and 2000, and also 
incorporated the research questions mentioned earlier to reflect the current commuters’ status. By 
doing so, we followed the structure of the aforementioned surveys, so they are comparable. At the 
same time we were able to get a more in-depth understanding of commuters’ perceptions. Our 
survey consists of twenty-eight questions of various types such as: closed-ended questions, multiple 
choice questions, Likert-scale questions, rating questions, and open-ended questions. The 
participants could use any form of electronic device to complete the digital survey such as personal 
computers, smartphones, and tablets. The paper surveys were collected as soon as participants filled 
them out. These responses were transformed into digital ones and then inputted into Qualtrics 
(Snow & Mann, 2013).  
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The aggregated responses were exported into a comma-separated values file for further processing 
and analysis. The integrity of the responses was evaluated first. Any invalid inputs were removed. 
Then the dataset was checked for missing data. Missing values that could be inferred from 
neighboring answers were imputed. For example, when a responder provided a zip code the 
city/town could be inferred and vice versa.  
Upon analyzing the responses we received, several outliers were detected that had the potential of 
biasing the results. One such outlier issue was observed in the reported commute times. Several 
respondents reported six and five hours of commute to the Bay Area. The question asked the 
commute one way from the origin to the destination. Considering that six and even five hours 
commute in one direction would be unrealistic and, even in the worst case scenario, extremely rare, 
we assumed these resulted from misinterpreting the question. Therefore these outliers which were 
more than several standard deviations from the mean were eliminated from the analysis. 
We used Microsoft Excel and SPSS13 to calculate descriptive statistics that were used to populate 
the presented tables of this study. We also used several econometric software packages such as 
RATS14, EViews15 to carry out regression analyses on the responses collected (Doan, 1988). Before 
running regression analyses, we made sure the data was transformed into a continuous format to 
obtain robust results. The regression method we chose for this part was ordinary least squares. 
Logit and probit models were used whenever data are binary and discontinuous in nature. All 
tables were designed on Microsoft Word.  
In addition to comparing data to the previous two surveys, some of the data was used to carry out 
additional analyses addressed only by the 2019–20 survey to constitute a basis of comparison for 
other studies to be done in the future. These analyses investigate new research questions such as if 
there is an association between commute time, time spent on current occupation, and age 
dispersion among the commuters. The purpose is to see whether in the future an increase in aging 
of the commuter population corresponds to a lower or higher average commuting time like the 
one found in this study. Similarly, the purpose in examining the time spent at work and commute 
time was to see whether in the future the association is higher when compared with this study 
which would, among other things, point to finding better ways to commute than in the past. The 
qualitative and quantitative sections from the open-ended responses and statistical analyses of our 
investigation fit together by providing an additional check for consistency from different angles, 




III.  Empirical Results  
3.1 Demographics 
Demographic characteristics we analyze include questions such as age, gender, marital status, 
education level, length of current residence, and home ownership. We aim to compare 
characteristics such as demographics, employment, salary vs. distance, point of origin, and point 
of destination from our study with the common ones from 2000 and 2006 surveys. 
Table 1 reports a comparison of results of demographics from surveys conducted in the years 2000, 
2006, and our 2019–20 survey. In the 2006 survey, the number of female commuters increased 
slightly from 2000 while the number of male commuters decreased. In our survey, all 62.8% of the 
corridor users were male, while 37.1% were female. Of the total commuters, 53.8% were 45 years 
old or older. Whereas in 2000, 64.9% of Altamont Pass commuters were men and 35.3% were 
female. The percentage of people that were 45-years-old or older was also lower. This trend 
continued in 2019 during which male commuters continued to decrease while female commuters 
continued to increase, but the incremental increase in 2019 was larger than that of 2006. Of the 
total commuters in 2019–20 survey, 32.12 percent were 45 years of age or older.  
 
Table 1. Demographics 
Demographics 2000 2006 2019 
Male 64.9% 62.8% 45.51% 
Female 35.1% 37.1% 54.49% 
45 years old or older 36.5% 53.8% 32.12% 
Has bachelor’s degree or higher 23.2% 30.8% 38.21% 
 
The 2000 survey showed that 23.2% of drivers on the corridor had a bachelor’s degree or higher. 
In 2006 that number increased to 30.8%. There was about the same incremental increase of 
about seven to eight percentage points of those commuters with a bachelor’s degree or higher in 
2019–20 survey when compared with the 2006 survey. 
 
3.2 Employment 
Table 2 reports employment categories from the three surveys conducted. In the 2006 survey, 
respondents were provided with a list of occupations and asked to select the entry that best 
described their current occupation. The occupation selected most often by the respondents was the 
generic category of “Administration/Support Service.” Some main categories identified by the 
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Altamont Pass commuters in 2006 are listed below along with the corresponding data from the 
2000 survey. The same category of employment is the most often selected in 2019 as well, followed 
by the “Computers” category which happened to be the third category in the 2006 survey.  
 
Table 2. Employment 
Top Occupations 2000 2006 2019 
Administration/Support Service 11.8% 8.7% 9.17% 
Construction 11.0 % 7.2% 3.88% 
Computers 10.3% 4.5% 5.82% 
Manufacturing 10.0% 7.0% 3.53% 
Engineering 7.8% 5.3% 3.17% 
 
Table 3 reports responses to the question, “in order to work closer to home, what salary level would 
you require?”, asked in all of three surveys. There were significant differences between 2019–20 
survey and the two surveys done in prior years. In particular, there is a significant drop in those 
respondents who selected slightly lower salary in 2019. In contrast, the increase in those 
respondents who selected more than current salary in 2019 was significantly higher coming in 
second place. “Slightly lower salary” had come in second after “current salary” in the surveys 
reported in years 2000 and 2006.  
 
Table 3. Salary Versus Distance 
Work Closer to Home 2000 2006 2019 
Slightly lower salary 25.9% 29.5% 15.60% 
Current salary 63.1% 59.4% 49.62% 
More than current salary 10.0% 8.4% 34.78% 
 
 “Current salary” selection consistently fell as a percentage from 2000 to 2019. Further, there was 
about a ten percent decline in the 2019–20 survey in the number of respondents who chose the 
“current salary” option when compared to the survey from 2006. In the 2019–20 survey, 75.74 
percent of respondents reported that they do not hold a management/supervisory position, while 
the remaining 24.26 percent reported holding a management/supervisory position. In an average 
work week, respondents reported 2.01 days a week of work at home.  
Table 4 reports responses from the 2019–20 survey to the question, “how long have you worked 
for your current employer?” The respondents that reported having worked less than one year 
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constituted 21.71 percent while those that reported working at least one but less than three years 
were 25.01 percent of the sample. The respondents that reported at least three but less than five 
years with current employer amounted to 14.48 percent and those that reported at least five but 
less than ten years was 13.37 percent. Both cohorts constituted the lowest number of commuters 
while the cohort with ten or years with current employer had the highest percentage of commuters 
using the Altamont Pass. Further, those respondents that reported not owning a home made up 
53.21 percent of the sample; the remaining 46.79 percent reported owning their home in the 2019–
20 survey. This was a significant drop from the 2000 survey in which reported home ownership 
was 83 percent.  
 
Table 4. How long have you worked for your current employer? 
Response 2019–20 
Less than one year 21.71% 
At least one but less than three years 25.01% 
At least three but less than five years 14.48% 
At least five but less than ten years 13.37% 
Ten or more years 25.43% 
 
The average number of years lived in current residence was 9.23 years in the 2019–20 survey which 
was about five years higher than the response on the same question from the 2000 survey which was 
5.6 years. Over the last decade it appears more people chose to rent then own a home and lived longer 
in their current residence. 
 
3.3 Trip Characteristics 
Table 5 provides a comparison of point of origin from the three surveys. The most frequent point 
of origin for drivers headed west on I-580 was Tracy in all surveys. Trip characteristics changed 
little in 2019 from previous surveys’ results. San Joaquin County continued to be the top point of 
origin in the three surveys, followed by Stanislaus Country. However, the percentage of commuters 
from San Joaquin County dropped from 71.2 percent in 2000 to 61.1 percent in 2019. Stanislaus 
County increased from 23.2 percent to 27.3 percent. Merced also increased from 0.8 percent to 
2.5 percent. Some commuters began commuting against the traffic. Alameda commuters increased 





Table 5. Point of Origin 
Point of Origin 2000 2006 2019–20  
San Joaquin County 71.2% 70.0% 61.1%  
Stanislaus County 23.2% 23.2% 27.3%  
Merced County 0.8% 0.8% 2.5%  
Contra Costa County 1.4% 0.5% 1.3%  
Alameda County 0.9% 2.4% 6.5%  
Other Counties  2.5% 3.1% 1.3%  
 
Table 6 reports a comparison of the top cities of point of origin for drivers from the 2000 and 2006 
and 2019–20 surveys. The largest number of destinations reported by drivers using the I-580 were 
the cities of Livermore at 17.6% and Pleasanton at 14.7%. The remaining trips ended in a variety 
of Bay Area destinations, including Oakland (8.2%), San Jose (7.5%), Hayward (6.4%), Dublin 
(6.3%), and Fremont (6.2%). No other destination accounted for more than 5% of the reported 
trips. On a county-by-county basis, 69.8% of the trips crossing the Altamont Pass ended in 
Alameda County and another 15.0% ended in Santa Clara County.  
 
Table 6. Top Cities of Point of Destination 
Point of Origin 2000 2006  2019 
Alameda County 59.8% 69.8%  51.8% 
Livermore 16.1% 17.6%  14.8% 
Pleasanton 14.0% 14.7%  11.2% 
Oakland 5.2% 8.2%  7.3% 
Hayward 5.8% 6.4%  3.7% 
Fremont 6.9% 6.2%  11.4% 
Dublin 4.0% 6.3%  3.4% 
Santa Clara County 21.6% 15.0%  22.3% 
Contra Costa County 7.5% 6.7%  3.8% 
San Francisco 3.4% 3.3%  14.8% 
San Mateo 3.3% 2.8%  3.6% 
Other Counties 5.0% 2.4%  3.7% 
 
In all, 25.2% of the morning trips across the Altamont Pass comprises groups of two or more 
people in 2006. This is up from 2000, where only 14.3% of all trips were made by carpools of two 
or more people. Either commuters are commuting less or finding work in the NSJV. When asked 
“what is the primary purpose of our trip,” 78.08 percent of the commuters responding to the survey 
reported “workplace related”. There was continuous drop on a consistent basis to this response 
from the 2006 survey (90.1 percent) and 2000 survey (98 percent). This finding is consistent with 
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the days of telecommuting increase in 2019 relative to the 2006 and 2000 surveys. On average, 
50.08 percent of respondents made this trip three or more times a week. When compared to the 
previous survey done in 2006, the reported percentage for the same response was 65.1 percent 
which meant there was a drop of about 15 percent. 
The overwhelming trip purpose in 2006 was “daily commute to/from work” at 84.6%. Another 
5.5% of all trips were related to work in some way, thus over 90.1% of the morning trips reported 
by commuters responding to the survey related to the workplace. On average, 65.1% of respondents 
made this trip four or more times a week. While these results show that trip purposes remained 
consistent in 2006, there was a slight decrease in the number of people traveling this corridor for 
work purposes. In 2000, 98.0% of the morning trips were related to the workplace. 
Table 7 reports the overall duration of commute per point of destination.16 The average time it 
takes to commute by auto remained the same at 1.34 hours, perhaps due to the increase in the 
number of people commuting over the years and due to those improvements made on roads to 
make commuting more efficient. On the positive side, average commuting time has not become 
longer over the years. The average time it takes to commute by bus is 2.08 hours. The average time 
travel by bus was reported to be 1.41 hours. This is an increase from the previous years by about 
33 minutes. However, previous surveys qualify their findings by stating that travel times for bus 
and train riders do not necessarily include the time to reach the starting station and time to proceed 
from the ending station to the final destination. 
 
Table 7. Duration of Trip per Point of Destination Overall 
Point of Destination  Time in Hours 
Livermore  1h 9m  
Pleasanton  1h 7m  
Oakland  1h 15m 
Hayward  2h 
Fremont  1h 30m 
Dublin  1h 37m 
San Francisco  1h 57m 
 
In the 2019–20 survey, the average duration of commute by solo auto drivers is 1.26 hours. This 
finding was about ten minutes shorter than the finding in 2000 survey which reported 1.36 for the 
same category. 
The survey conducted in 2000 reported that, on the average, 10.8 percent of Altamont Pass 
commuters work at home (telecommute) at least one day per week. There was a very notable 
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increase in telecommuting response in the 2019–20 survey. When respondents were asked the 
same question, 64.8 percent reported that commuters work at home at least one day per week. 
Previous surveys have reported results from several statistical analyses to fortify their findings. We 
repeat the same statistical analyses here to look for consistency with our aforementioned findings 
and with the prior surveys. Additionally, we extend our statistical analyses beyond the surveys done 
in 2000 and 2006 and conduct a set of probit estimations. These statistical estimations further 
allow us to look for additional clues and assess the robustness of our findings and further check for 
consistency with the previous studies. Figure 1 plots the association between length at current 
residence and the time the commute takes. A regression analysis of whether years have any 
predictive power on the commute time reveals that both the slope and intercept coefficients -.016 
and 1.93, respectively were statistically significant at the conventional significance levels. The slope 
coefficient tends to be higher in absolute value than the estimations done in previous surveys. Such 
a finding is consistent with the view that as years at current residence increases there appears to 
lesser commute time of such respondents. 
 
Figure 1. Years at Current Residence vs. Commute Time 
 
Out of pocket costs in the 2000 surveys pertain to parking fees, transit fares, vanpool expense, total 
driver costs, and composite commuter costs. The average parking fee reported in the 2000 survey 
was $7.14 per day. In the 2019–20 survey, the out of pocket fee expense increased to $18.77 per 
day. Considering the increases in the overall price levels and cost of real estate this number appears 
to be consistent. However, the overall increase in wages have been around 42 percent over a roughly 
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twenty-year period. When this is factored in the account, it becomes apparent that parking fees 
have increased more than increase in wages over the twenty-year interval. In the 2000 survey, bus 
riders paid on average $6.15 per day in fares, while train riders and BART riders spent $11.04 and 
$9.11, respectively. The respondents reported a combined average out-of-pocket costs of $16.94 
per day. When this fare is compared with the combined average cost of $8.76, there appears to be 
roughly a two-fold increase over a period of two decades. This appears to be consistent with rate 
of inflation and wage increases over the same interval and slightly higher than the two measures of 
purchasing power. Vanpoolers reported average expenses of $9.52 per day in the year 2000 survey. 
Respondents in the 2019–20 survey reported an average vanpool expense of $18.43 per day. This 
finding is also consistent with the inflation rate and wage increase over the same time interval.  
Table 8 reports the duration of trip per point of destination by bus. From Table 8 we find that the 
South San Francisco Bay area has a longer time compared with the East Bay area.  
 
Table 8. Duration of Trip per Point of Destination by Bus 
Point of Destination Time in Hours 
Fremont 2 h 15 m 
Livermore 2 h 26 m 
Menlo Park 2 h 10 m 
San Mateo 2 h 11 m  
Pleasanton 1 h 19 m  
San Francisco 2 h  
San Jose 2 h 40 m  
San Ramon 2 h 30 m  
Santa Clara 2 h 30 m 
 
Table 9 reports the average time it takes to commute by train per city of destination. The overall 
average time to travel by train is two hours and nine minutes. In the year 2000 survey, on the other 
hand, the average commute time by train was two hours and one minute. Therefore, there was a 





Table 9. Duration of Trip per Point of Destination—Train Riders 
Point of Origin Time in Hours 
Livermore 2h 12m  
Pleasanton 1h 7m  
Oakland 1h 57m 
Hayward 2h 
Fremont 1h 40m 
Dublin 1h 45m 
San Francisco 1h 57m 
Stockton 3h 
Modesto 1h 7m 
 
Table 10 reports responses to the 2019–20 survey question, “Which of the following would 
encourage you to switch to carpooling?” While there was an overwhelming positive response to 
receiving cash incentives, those who favored tax incentives were less than half of the respondents 
who chose cash incentives. Noteworthy is the significant number of respondents, about 41.60 
percent, who chose the option “not interested in carpooling at this time” despite the two incentives 
provided as selection options. 
 
Table 10. Responses to the Question: Which of the following would encourage you to switch to 
carpooling? 
Selected Choice 2019 
Cash incentive (e.g. rebates) 41.33% 
State tax incentive 17.07% 
Not interested in carpooling at this time 41.60% 
 
Table 11 reports responses to the 2019–20 survey question, “What would encourage you to ride 
the bus or the ACE train more often?” The highest percentage of respondents who prefer better 
transit connections between their home and ACE stations to choose public modes constitute 14.89 
percent of the sample. The next highest-ranking response was having less expensive transit fares 
than at the current status. The third highest ranking selection at 5.34 percent was the AC 
trains/buses that offer more flexible hours. This result is also backed by respondents who chose 





Table 11. Responses to the Question: What would encourage you to ride  the bus or the ACE 
train more often? 
Incentives  Percentages  
A program that would get me home or to a dependent in the event of an emergency if I 
were traveling without my car 
2.48% 
ACE trains/buses that ran earlier in the evening 0.95% 
ACE trains/buses that ran earlier in the morning 4.20% 
ACE trains/buses that ran later in the evening  1.72% 
ACE trains/buses that ran later in the morning  4.39% 
Better transit connections between my home and ACE (which ACE station?) 14.89% 
Financial incentives to use alternatives 2.48% 
Less expensive transit fares 7.44% 
More flexible work hours 5.34% 
N/A, I always ride the bus or ACE 7.82% 
Other 4.39% 
Train or bus service from more cities  2.29% 
Train or bus service to more cities  0.57% 
 
Table 12 reports categorized responses to the open-ended question, “Please express your opinion(s) 
below on how to further improve commuting over Altamont Pass.” The categories involve 
immediate, short-run, and long-run solutions. We define immediate solutions that can be adopted 
within a range of one year. Short-run solutions (following the economics definition) refers to 
keeping other inputs other than labor mainly constant or using the existing capital or infrastructure, 
whereas long-run is defined as all variables including capital usage vary significantly along with 
labor, such as construction of new freeways, adding new lanes and routes.  
 
Table 12. Selected Responses to the Open-Ended Question: Please express your opinion(s)  
below on how to further improve commuting over Altamont Pass. 
Selected List of Comments 
 
A. Immediate Solutions 
• ACE trains/buses that ran later in the morning 
• More trains midday and options to ride to Turlock area as well as Modesto 
• Better regulation so it runs smoother. 
• Train service directly from Stockton to Bay Area later at night. 
• Fix the road more frequently and stop closing off lanes at 10 pm. Do road construction between 12am-5am 
• More reliable train transportations to be able to get less people driving on the road. Bart or Ace trains can help to 
alleviate traffic. ACE also needs more trains running throughout the day. 
• More seats on ACE trains, and larger more efficient ACE train parking lots. 
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Selected List of Comments 
• On time. 
• More ACE trains added so they are not so packed when trying to ride.  
• Bigger parking lots so there is always parking, cheaper fares. 
• Prohibit trucks from driving on the northbound 99 and northbound 580 during morning hours and prohibit trucks 
southbound 99 and eastbound 580 during evening rush hours (Livermore to Modesto segment). 
• If there was more available transportation at various times it would be a lot more beneficial for commuters 
• More bus hours. 
• Wish there are more transportation options available between the Bay area and Turlock. For people who live in San 
Ramon, the options available for public transportation from Dublin to Turlock are very restrictive. 
• Limiting times when semi-trucks can use the Altamont pass would help. 
• Currently I use MAX Express 90% of the time, but that is because this is the only alternative I have other than 
driving alone to Dublin/Pleasanton BART station.  
• Better hours. 
• Extend to Modesto with existing railway and with midday train schedules. 
• More options picking up in Stockton and Modesto at the very least. 
• ACE train and transit from ACE to work. Bus from Modesto to strategic places in Livermore Valley of course for a 
fee. (Stockton does this). Long term large Bay Area employers subsidize Bart to Central valley. Long-term and 
short-term blue-collar job companies get help (state, federal, ease on fees) to relocate to Central valley. The 
workforce here will be less likely to find other jobs like in the bay area. Offer tailored training at the great new West 
MJC for any employer that would want to relocate. 
• Less cars and more van pool if you can put 6 to 12 people in a van pool you will have less cars on the Altamont pass. 
• Squeeze in more trains between service schedules. 
• Expand the flex/commuter lane. 
• Bus service from Tracy/mountain house to Dublin Bart station. 
• More trains, running on time. 
• All-day train service. 
• Carpooling Incentives like cash rebates and more trains and buses that are closer to home would be a big 
improvement. As well as more times that the buses and train leave. 
• More spots for bikes on the train. 
• Not waiting long for waiting on bus. 
• Better seating. 
• Have the ACE train run on the weekends. 
• Less trucks during commute hours. 
• Ace train/buses that offer more flexible operation hours. 
• ACE tries hard, but ultimately with all of the delays and broken-down trains as well as rate increases and crowded 
parking lots in Lathrop, it is not worth it anymore from a flexibility stand-point. Fremont station is a nightmare, 
homeless people exposing themselves and no parking available. Really traumatic. 
• Quicker accident response 
• Wish ace fares were cheaper, wish ace train would start in Modesto/riverbank.  
• Have trains run on time. During my commute, I often hear the traffic updates that the ACE train is running late. 
• Ace could offer earlier trains back in to Stockton from San Jose. 
• Adjust morning schedule to be at least 15 minutes earlier. The trains are never on time anymore. The extra time will 
allow everyone on the train to be on time for work. 
• Less mechanical problems on ACE. Need to make sure all trains are maintained before leaving the yard. 
B. Short-Run Solutions 
• Putting a free carpool lane in and.  
• Please make the road smoother  
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Selected List of Comments 
• Convert a lane to a truck lane only and enforce it.  
• Need an ACE station close to mountain house 
• Alternate routes. It would be beneficial for people whose job is traveling to clients houses and are unable to use 
public transportation to commute. 
• Widen the lanes at the 205/580 interchange. 
• Better roads 
• Direct Train from Central Valley to Bay Area 
• Amtrak schedule is out of sequence with my work schedule. So, if there is an alternative means of mass transit from 
Modesto to Oakland that suits my work schedule and is reasonably priced, I would switch to that. 
• Roadways are in bad condition and in need of repair. Also, safety concerns driving in the area with the high accident 
rates that it experiences 
• More buses, more times. 
• Establish truck lanes. The new lanes built in the ultimate bring the uphill lane count to five. None of the lanes are 
identified as truck only. Therefore trucks drive in three of the five lanes. This slows down traffic immensely. 
• Convert a lane to commuter lane 
• Smoother roads and less traffic 
• Widen freeway eastbound at the railroad bridge. 
• Make a FASTRAK Lane through the entire Altamont from Dublin to Tracy going eastbound and from Tracy to 
Dublin going westbound. 
• Widen the merge on to the Altamont from 205.  
• Provide better parking for ACE train service. More parking s[aces needed Tracy/Manteca. 
• Increase the average speed of the ACE by 5mph to improve arrival times. 
• Hwy truck route would be nice, semi-trucks use up 3 lanes going up Altamont 
C. Long-Run Solutions 
• Add more lanes to minimize traffic congestion 
• Extend the BART to Tracy. Add a freeway over the hills in the area of Patterson 
• Extend BART to Livermore and figure out a way to reduce the Altamont traffic from 3:45pm-6:50pm on weekdays. 
• Add another lane 
• Conditions of the roads tend to make the trip longer with all the cracks and problems on freeway. 
• Offering more transportation options for commuters. Bus, train, and bringing BART out further.  
• Extend BART station over the Altamont Pass to Tracy, Manteca, and Modesto. This would help enormously with 
all the traffic bottlenecks and accidents. 
• Open a pass from 132 into Milpitas to help with the congestion. Even if it were a toll road people would use it. 
Increase home sale at Tracy hills. 
• Build more lanes. 
• If the jobs and pay extended into the valley, it would be way better for families and health because traffic is very 
stressful every single day. 
• It'd be awesome if Bart added a line here (Stockton). Having an access to a direct line would be amazing. 
• Clean up the log jam at 580/680. 
• Bring Bart out to the Valley so we can avoid it.  
• Vasco ACE Station or Livermore TC should be developed into a Regional Transit Center (RTC) where ACE, 
BART, RTD, Wheels and all other transit providers converge. The design of the RTC would include a parking 
structure. A toll lane is probably needed, and whatever happened to the truck lane that is supposed to be constructed 
across the Altamont? Prohibit recreational vehicles from the Altamont during the heaviest morning (3:30 am - 8:00 
am) and evening (3:00pm - 7:00pm) commutes. 
• Why has Bart not been extended to San Joaquin? Many people would ride that since ace train is very limited, does 
not go towards San Leandro. I would take Bart then Bike the 1 mile to work. 
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Selected List of Comments 
• More car lanes, more frequent train schedule, faster trains, less delays. 
• Build more lanes between Interstate 5 and the Altamont pass. Keep widening the Altamont pass. Afternoon 
commutes are brutal. 
• Better infrastructure, more lanes, less big rigs during rush hours. Laws to make big rigs drive only in the far-right 
lane; big rig drivers do not care about using all lanes and going slow. Big rigs trucks are a huge problem. Also, 
highway 205 is a huge problem. It is going to get worse with all the new homes going up, that will put more cars on 
the road between Manteca and mountain house going over the Altamont. It is horrible!!!!! 
• Build more roads getting out of Tracy. Widen highway 580 from 132 to the 205. 
• Stop building more houses and fix our infrastructure  
• ACE transit to expand to central valley and surrounding areas. 
• Stop building in Tracy! There are not enough Lanes to hold all the people that are going to the Bay Area to work 
• Too many accidents then all the traffic gets built up and you are late for work. 
• Continue to make the toll road farther. 
• Semi-trucks need to stay in the slow lane. They always use up 2-3 lanes which only leaves us the fast lane. 
• Extend FASTRAK lanes to Tracy and more train services Modesto should have a train service. It is too big of a city 
to not offer more public transit. 
• Separate truck lanes  
• A bullet train would be nice. 
• More reliable service! Trains breakdown, delays, overcrowded. Better security at stations, to protect our cars from 
theft.  
• The cost is what kills a lot of people to do carpooling. Not enough commute buses. Never see one either going home 
or coming to work. ACE is very expensive and very limited on times to ride. There is no promoting of buses or 
trains. No incentive at all. 
• Extend carpool lanes lower fees on fast track. 
• Extend train service south of Lathrop. 
• They should extend Bart, or fond a better way to get people over. 
• Put a train between Lathrop going south 
• More Lanes on the Freeway/ personal lanes for Freight delivery trucks. 
• New East West route. 
• We need a train station in Mountain House. 
• The train goes way too slow. It is operating on 150 year-old freight lines. There needs to be better commute lines 
and routes to improve transportation times. 
• Adding a different highway if possible to give an alternate route. Also adding more lanes might help. Traffic 
congestion and time it takes to cross safely is my main concern. 
• Less traffic, less trucks. 
• Better public transport in and around the area. If there were trains from Sacramento and Fresno with stops in cities 
with 70000+ population connectivity to Dublin with another train taking those in Dublin to San Francisco 
 
 
One such immediate solution that comes out of the study is limiting or providing incentives to 
minimize heavy truck traffic from getting on certain segments of 99 and 580 freeways during rush 
hour traffic, say the segment from Livermore to Modesto. This would mean northbound 99 and 
westbound 580 during morning hours and southbound 99 and eastbound 580 during evening hours 
when traffic is heaviest. It is a well-known fact that 99 freeway, if not the most, is one of the most 
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dangerous freeways in the nation. There are few lanes and the lanes are narrow, carrying many 
semi-trucks transporting agricultural and manufactured products.  
Our own measures during rush hour traffic show that limiting trucks similar to measures adopted 
for 580 freeway north of 238 freeway to Oakland would result in significant gains in efficiency in 
terms of money and time cost. Most importantly, because a significant number of accidents and 
breakdowns involve trucks, it would result in saving of many lives and injuries. For example, during 
rush hour, a single eighteen-wheel truck occupies the space of about three to four cars. According 
to our measurements on the freeways, in a one-mile range, there would be about eighteen to twenty 
trucks in the two of the three lanes. Similarly, there are about sixty to seventy cars in each lane. At 
the minimum, this would mean during rush hours that trucks generally occupy about thirty percent 
of the space cars would occupy. Eliminating heavy truck traffic for about one hour during rush 
hours would therefore correspond to almost adding one extra lane. The effect equivalent to adding 
one extra lane would naturally have a very significant positive impact on Altamont Pass commuters 
in terms of time and money cost. 
Such a measure of limiting heavy truck traffic during rush hours would also benefit truck drivers 
who get paid per miles driven. Truck drivers who get stuck in bumper to bumper traffic 
significantly lose time and waste fuel relative to those who drive during smooth flowing traffic. 
Car drivers and truck drivers would be safer when there is significant decrease in traffic congestion.  
There appears to be many immediate solutions that come out of our open-ended question from 
Table 12. These can be summarized as: improvements to provide free internet services in BART 
and ACE trains, providing vending machines, more comfortable seating to passengers,17 more 
flexible hours that run later in the mornings and earlier as well as later in the evenings, more bike 
spots on trains, better transit connections for ACE train commuters, and larger and more parking 
spaces that are efficient and solely converted to their use in stations such as Manteca. Immediate 
solutions would be a fast and efficient way to address the Altamont Pass commuting problems 
while working on short-run and long-run solutions that would take a longer time to address. These 
immediate solutions such as limiting truck traffic could significantly ease commuting during rush 
hours. 
Short-run solutions that can be summarized from Table 12 are converting one lane of the existing 
freeways to a high-occupancy vehicle lane in the first stage and converting this lane to expressway 
in the second stage, particularly between Dublin and Tracy. A bus service from Tracy/Mountain 
House to Dublin BART station is needed as a fix that can be addressed in the short-run. Other 
requests can be summarized as: widen the freeway eastbound at railroad bridge, keep widening the 
Altamont Pass lanes, less delays in train schedules, more frequent trains, and less big rigs during 
rush hours. Some state that there is no easy way to get from Modesto to Livermore, citing this as 
a big obstacle to be resolved for Modesto commuters. Short-run solutions would be more costly to 
implement than immediate solutions, take a longer time to fix, and require more capital 
expenditures. Extending the expressway to Tracy appears to be a priority issue to address.  
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Long-run solutions summarized from Table-12 are: extend the ACE train to Merced and extend 
BART to Livermore, perhaps in the first phase and then to Tracy in the second phase; add a 
station in Mountain House; provide alternate route; provide a big rig-only lane; and better 
regulation. Opening a pass from 132 to Milpitas and extending BART to Stockton are other 
suggestions. A few respondents request developing a Vasco ACE Station or a Livermore transit 
center into a Regional Transit Center where ACE, BART, RTD, and all other transit providers 
merge. The design of the RTC would include a parking structure.  
There appear to be many complaints about semi-trucks needing to stay in the slow lane. Trucks 
appear to use too often two or even three lanes which leaves commuters only the fast lane. The city 
of Houston, Texas provides an example in figuring out how to widen lanes, and survey respondents 
want a similar approach to widen freeways in the Valley. 
A few responses show a preference for train service to be extended south of Lathrop. The general 
opinion on trains are that they go way too slow, operating on 150 years old freight lines, 
underscoring the need to have better commute lines and routes to improve transportation times. 
Suggestions include increasing the average speed of the ACE by five miles per hour to improve 
arrival times and squeezing in more trains between schedules. There appears to be a strong 
sentiment for another East-West freeway to ease the traffic heading to the Silicon Valley. Such 
long-run solutions appear to be essential to address the growing population and housing and 
improve commuting to address growing demand in the region. 
We continue our analysis to incorporate several statistical analyses using categorical variable 
models. As we indicate in our aforementioned discussions our purpose is to extend our analyses 
beyond the 2000 and 2006 survey studies and our empirical findings from statistical estimations 
serve as a basis for future studies to be done in the region. These results can then be used to 
compare statistical findings form our studies with the ones done in the future just like our study 
does with the 2000 and 2006 surveys.  
In the 2019–20 survey, average years at current workplace is about 4.5 years for Altamont Pass 
commuters. Figure 2 plots the association between length at one’s current workplace and the time 
it takes to commute. A regression analysis of whether work years have any association with 
commute time reveals that the slope value of .01 is not statistically significant while intercept value 
of 1.68 is statistically significant at the conventional significance levels. In future studies, a finding 
of higher slope coefficient would mean commuters who work longer at their current workplace are 
able to commute faster than in the past. Conversely, a lower coefficient would mean for those 
commuters who work longer at current workplace, commuting occurs at a slower speed than the 
past years. These results would naturally have important implications for the effectiveness of 
improvements made in the transportation network. Consequently, these estimations aim to 









Figure 3 plots the association between age of respondents and commute time from the 2019–20 
survey. A regression analysis of whether the postulated association between the two variables hold 
reveals that both the slope and intercept coefficients .010 and 1.19, are statistically significant at 
the conventional significance levels. The slope tends to be positive indicating that higher age is 
associated with longer commute time. In future studies, a higher coefficient estimate would mean 
older age is associated with longer commute hours. Conversely, a flatter trend than the finding 
there would mean higher ages are associated with shorter commute hours than before, thus 
providing evidence in favor of improvements in transportation network favoring the elderly. These 
estimations also aim to provide a basis of comparison for future studies done on age of commuters 











Average hourly salary for Altamont Pass Commuters is $30.11 while highest salary is $68.91 and 
lowest salary is $13.27 based on the job classifications provided in 2019–20 survey. Figure 4 plots 
the association between hourly salary and commute time from the 2019–20 survey. A regression 
analysis of whether of the postulated association between the two variables holds reveals that while 
the slope coefficient of -.002 is not statistically significant, the intercept coefficient of 1.77 is at 
the conventional significance levels. The slope tends to be negative, consistent with the view that 
higher salary is associated with shorter commute time. This finding is also consistent with the view 
that higher income is spent on faster commute, such as purchasing faster vehicles or utilizing luxury 
transportation modes such as taxi and Uber rides. In future studies, a finding of lower coefficient 
estimate would mean older age is associated with even shorter commute hours. Conversely, a flatter 
trend would mean higher salary is associated with longer commute hours than found in this study. 
These estimations, similar to prior ones, aim to provide a basis of comparison for studies that 









Table 13 reports educational characteristics of respondents answering the question, “Which of the 
following would encourage you to switch to carpooling?” The percentage of respondents with a 
doctorate degree who chose either cash incentive or tax incentive constituted 68.75 percent of the 
sample, while this percentage for respondents with a master’s degree was 55.10 percent. Clearly, 
respondents with a master’s degree were the cohort that chose a willingness to switch carpool the 
least given the cash and tax incentives. The cohort with 83.34 percent was the one that responded 
most favorably to cash and tax incentives, which was those who had high school degree as their 
highest educational attainment, consistent with the view that other factors such as age and income 
were also some other determinants to choosing the favorable answer of a preference towards cash 
and tax incentives to switch to carpooling. Those with a bachelor’s degree constituted 63.88 
percent while those with a technical degree constituted 68.23 percent in their category choosing 
cash and tax incentives as an encouraging factor to switch to carpooling. Respondents with an 
associate degree who chose cash and tax incentives to switch to carpooling made up 70.19 percent 
of the entire sample of respondents with an associate degree while those with same college degree 
made up 70.27 percent. The percentage of those respondents willing to switch to carpooling if 
they are provided a cash or tax incentive is mostly around three fourths of the sample in Table 3. 
Thus, based on these results, significant progress can be made in increasing carpooling numbers if 




Table 13. Educational Attainment of Respondents Answering the Question:  
Which of the following would encourage you to switch to carpooling? 
Percentage of Combined Selection of Cash and Tax Incentive 2019–20 Survey 
Doctorate degree 68.75% 
Master’s degree 55.10% 
Bachelor’s degree 63.88% 
Technical school 69.23% 
Associate degree 70.19% 
Some college 70.27% 
High school degree 83.34% 
 
Table 14 reports the average weekly salary of the respondents answering the question, “Which of 
the following would encourage you to switch to carpooling?” There appears to be no statistically 
significant difference among the options selected from the viewpoint of average salary. Those 
respondents who chose the cash incentive have an average weekly salary of $27.30, while those 
who chose the state tax incentive have an average weekly salary of $29.72. The respondents who 
selected “not interested in carpooling at this time” have an average salary of $29.69, about the same 
as the other two selections. This finding is consistent with the view that choice of an incentive vs. 
no incentive is not associated with income. The willingness to switch to carpooling based on cash 
or state tax incentive appears to be more related to personal preference. 
 
Table 14. Average Weekly Salary of the Respondents Answering the Question:  
Which of the following would encourage you to switch to carpooling? 
Selected Choice 2019 Average Weekly Salary 
Cash incentive (e.g. rebates) $27.30 
State tax incentive $29.72 
Not interested in carpooling at this time $29.69 
 
Table 15 reports average commute time of respondents answering the question, “Which of the 
following would encourage you to switch to carpooling?” There appears to be no statistically 
significant difference among the options selected from the viewpoint of commute time. However, 
those respondents who chose a state tax incentive have a longer average commute time of two 
hours and seven minutes which is about twenty minutes longer than the other two selections. This 
finding is consistent with the view that choice of an incentive versus no incentive is not associated 
with longer or shorter commute time. The willingness to switch to carpooling based on cash or 




Table 15. Average Commute Time Based the Question: Which of the following  
would encourage you to switch to carpooling? 
Selected Choice Average Commute Time 
Cash incentive (e.g. rebates) 1 hour and 49 minutes 
State tax incentive 2 hours and 07 minutes 
Not interested in carpooling at this time 1 hour and 47 minutes 
 
 
IV.  Summary & Conclusions  
In this study, we conducted a survey of Altamont Commuters and compared results with the results 
from similar surveys done in previous years. In particular, we investigated whether there were any 
changes in commuters’ perceptions and behavior longitudinally. We examined responses from 
same three counties, San Joaquin, Stanislaus and Merced. 
Two surveys were conducted in prior years. One was conducted in 2000 and the other was 
conducted in 2006. Our 2019–2020 survey compares the results against the ones that were done 
in 2000 and 2006 to investigate the extent of change that have occurred in commuter perceptions 
and behavior. The survey responses show that while there were significant changes that have 
occurred in some questions, there were minimal or qualitatively no change in other questions. 
One of the most noteworthy responses that stands out relative to others was that ACE trains 
schedules are not in sync with commuters’ work patterns. According to respondents’ feedback, 
those that leave in the morning are stuck all day and wait until the evening to get back home. 
Commuters want more flexible hours and trains that run throughout the day or, at the minimal, 
during midday and during earlier hours in the morning and later hours in the evening. Even if this 
means operating at a loss for several months for ACE trains in terms of costs versus revenues, it is 
imperative that ACE trains offer more flexible hours to significantly encourage public 
transportation among Altamont Pass commuters. 
Another striking response that come out of the survey is limiting heavy trucks from getting on 
freeways during rush hour traffic. It is a well-known fact that the 99 freeway, if not the most, is 
one of the most dangerous freeways in the nation. There are few lanes and the lanes are narrow, 
carrying many trucks transporting agricultural and manufactured products. Respondents’ 
complaints center on their safety on the road, time cost, and money cost. Respondents note that a 
significant number of accidents actually involve trucks completely blocking lanes and posing 
danger to their safety on the roads. Semi-trucks block two out of three lanes, greatly slowing traffic. 
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This in turn corresponds to longer times spent on roads, say covering roughly a 35-mile distance 
in about 70 minutes, as well as higher costs of commuting resulting from loss of fuel efficiency. 
Solutions proposed were prohibiting trucks getting on freeways similar to a measure used for 580 
freeway north of 238 freeway, providing incentives or restrictions for truck drivers to stay off the 
freeways during rush hours. Considering that truck drivers get paid by per mile driven, getting 
stuck in traffic means loss of revenue and time for them as well. 
Providing more freedom such as bike spaces in BART and other trains, snacks and drinks from 
vending machines, free internet services, more comfortable seating, and charge ports are other 
frequently requested items in the survey. Extension of BART to Livermore and then Tracy is 
another frequently mentioned response along with more efficient bus and train links to BART. 
Wider parking spaces and more efficient parking solely assigned to commuters and prevention of 
car thefts are other requested changes. 
The feedback received from the open-ended question in Table 12 can be categorized as immediate, 
short-run, and long-run solutions. Immediate solutions range from providing more flexible hours 
for trains and buses that extend throughout the day and weekends, and limiting semi-trucks from 
getting on freeways during the rush hours to improve safety of commuters and increase efficiency 
of time spent in commuting and cost of commuting. Short-term solutions range from adding an 
HOV lane and later an expressway that extends to Tracy to measures to relieve congestion areas 
such as widening the railway bridge after passing Altamont Pass eastward, lowering ACE, BART 
and bus fees to encourage more commuters to use public mode, and providing cash incentives and 
tax breaks to lower the time and money cost of commuting and hence make commuting more 
viable. Long-term solutions involve adding more lanes, widening the existing lanes, providing a 
truck route over the Altamont Pass, and adding more train routes from the Valley to the Bay Area 
to alleviate the future congestion coming from building more homes inland particularly in areas 
such as Tracy which does not currently have the infrastructure to sustain the influx of population. 
In all, the 2019–20 survey reveals many new options that can be adopted immediately, in the short-
run, and in the long-run to improve commuting experience of Altamont Pass commuters who are 
willing to change their behavior if their voices are heard and improvements are made in accordance 




V.  Appendix: Regional Map 
 
Source: Google Maps. 
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